Changes of biogenic amine levels in haemolymph during diapausing and non-diapausing status in Pieris brassicae L.
During the larval development of Pieris brassicae, photoperiod status induces either direct (non-diapausing) development or diapausing development. Biogenic amines such as dopamine and serotonin and their derivatives may be implicated in the physiological control and adaptation of these insects to different photoperiods. High performance liquid chromatography coupled with electrochemical detection was used to measure biogenic amine concentrations in insect haemolymph in different photoperiod conditions. At the end of the higher photosensitivity phase, dopamine levels were two-fold higher in diapausing (0.914 pmol/microl+/-0.025) as compared to non-diapausing insects (0.415 pmol/microl+/-0.02; P<0.001). Globally, dopamine catabolites are found in higher levels in non-diapausing insects (in prepupa, near seven times more for NADA, and 25 times more for DOPAc), thus indicating a higher dopamine turn-over. Serotonin levels were detected only at the beginning of this instar in diapausing insects but not in direct development insects. During pupal life, dopamine levels were significantly higher in diapausing than in non-diapausing insects (in 3-day pupae, dopamine was 28 times higher), and remained at high levels throughout diapausing life. At the beginning of diapause, serotonin levels were higher in diapausing insects than in non-diapausing insects (in 3-day pupae, serotonin was 13 times higher). These levels decreased in the middle of diapause period, and then increased just before its breaking. Dopamine and serotonin levels presented the typical kinetics of diapause development and may be used as an indicator of the evolution of diapause status.